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section 9, which 
switches 1 0 and 20, 



separately controls the optical 



PROBLEM TO BE SOLVED: To provide a highly reliable COPYRIGHT: (C)2000,JPO 



light branch insertion node device which can prevent 
leakage of optical signals to be branched, even when a 
fault occurs in an optical branching device. 

SOLUTION: A light branching insertion node device is 
provided with a demultiplexer 3, which demultiplexes 
wavelength-multiplexed optical signals transmitted via 
an optical transmission line 1-1 at every wavelength, an 
optical switch 10 for branching which receives 
demultiplexed optical signals of each wavelength by 
means of an input port, and an optical switch 20 for 
insertion the first input port 21, of which is connected 
to the first output port 1 1 of the switch 1 0. The node 
device is also provided with an optical receiver 7, 
which receives the optical signals branched from the 
second output port 12 of the optical switch 10 for 
branching, an optical transmitter 8 which supplies the 
optical signals to be inserted into the second input 
port 22 of the optical switch 20 for insertion, and a 
multiplexer 6 which multiplexes optical signals of each 
wavelength from the output port 23 of the switch 20 for 
insertion and sends the multiplexed optical signals to 
an optical transmission line 1-2. In addition, the node 
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- KiHttrltffc-t-S. 

y^l oi, Mffl^'fyfi 0 l <omt>tf~ b 
lli:$l coA^tf- h 2 l a*«8R£ftfc*MJB#*-r 

Afflft*^ * ^ 2 0 <£> J& 2 (D^Jjtf— V22 \C& Ai"^ 

0 coW^jH- h 2 3 *»6>©«-a6S©*it#4-&«t 

easns i - 2 ^m-f e t , ^asE**^ * ^ 

1 OfciOW Affltt*-< f^2 O&flPJKilMW-SSa 
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7t 3t(t * * start « t , 

A*jK- h imifcit/^2roui^^— h&^ru mrlE 
<fc 9 $ *ufc#«*<03l£«-** Art*- S K 

SWMHftfli*.*^ y ^©IS 1 <©HWjj«— h »c A*«H*s« 

JKi:ftJ:aW2»A##-h£Hl;&#-h*:frU buIE 
*»T3E»*»©iaaillfc* 1 cda^K- hiMfcKSivfc 

HufEff A/B^-f if ^£>f£ 2 coA^jK- h tcjf Ai"^# 

*fnm^we.k*G-rzzk*¥mkrz> a ; - 
tK— n a/8 jtx-r ^(Dm^j*;- h fc^-t-* r 

1 4r«rit i "f 5 W** l * »4 2 IE*^3t^ii4#A y - 
RfSB. 
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[S*«5j MIE^ttffl^i's'f 1 *5£U ! BirfE»Affl3t 

t jv*> 1 a j - mwu 

A#tf- h i Jf( 2 com^TK- h «rffit$ 

r k zwm k rz 2 is^o^^^a y - Kg 

Bo 

10 [f8#S7] ttCMfP9fttt« «nE5MfcJB3fe*-f y^«> 
AfflJt^Y * fCl l ©A^tf- h iffi^jK- h *rffiK 

kZW&kr 5H*Jl2ia*co)t^ftlf A>- K2£Bo 

[«**8i snaifAffl^-i's'^iirsa^&^oMfc 

r fc **HSii-S!S*iS 1 ©v>-f JSIE*cd 

fcswafAy-K&fi. 

JfA*fT53l£»*dfA0BSi:, 

40 Me^^ttif AEss^Ata^SB^itfFiEfii i com^m^e 
t mam 2 ©^n^jte^K t nwmzn 5 m 2 © 

#«rfT 5 & 3 coftSg9J#*f f f-k . 

sfrta^^ttifAEK t straastaft • kv>mmv<b 

50 ttlE3t»fe}fAlHJKti l 9}fA$nS3t1t^-ra^8g(D^ 
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©*i«««feJ:trtWB*a«*(Dd>/.e< £ fft 

#«k 9 ft***-?*-*' f **f|s*fr 5ri *#H& t 
[IS*iSl l] BJ8Emi75SfE4(Z>3t8S§J#^-rs'5 L 

**M«*Ay-KSSB. 

t> #*ea6K *^ ureas fc*«*S3t«# 

Z>%\<D%^WL^tkb. flWB**#*lc»»t&Ji, 1MB 

»2<0*-fr«*a£*A«U aWEJB l o*5M6#«J8 
AV-KML 

[11*114] «nE»i<03t^M6*atWEj[52«)3ft«' 
i6#a t©B, t> U < tlMC* 2 w^^&^a t MfEJg 
1 4: OlBte, ft^-w^w^a** 

lit 1 5 ] mm.m&mimm& t ^mm\c^m v 

WneafflJKa-ftWtT-fcJtab&ftfc^ 

«afAy-Kistt. 

[SMI 6] 8tea/B3tt*i»£^*KJM»&tt£ 

c*<©*#<£i*Ay - mm. 

r, #*eaMS4r^ureiS$iiT#fc*ft*a3tflr* 
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i, «nE«*w**ftu«wa*eais^3i£«*t«i-* 

»&¥ai:, IWEJR2©*»tt*a»cJ:9iMS*Jifc* 

®3rmc#«m A*fT 5 ir i A^a t , ate* 

*ft»t»t«ii*+*j(i2©*'ft-**ai:, tiesae 
io jg i «>jfe^>r y 2 ©m^tf- h ass 

A-y-fV^flMB**rf«J(53<03t^K*ai:, ttC$ 
arojteJHft^aic J: 9 #&$h,£3t<f #&K:£ii£Jf A£ 

tf 5^2©^ift#A^ai, «rB*2<o^iftitA#a*» 

zGi-zmacoytsm^mh, ae*2©**a*aa» 
^©ffi^t, «re*3©«**¥a*>fe©u**A*i: 

W&k-tZ ft A y - 

[B**i 8] iMEJSioatt»»^a*iJ;t«Ri«o** 
20 HBtttr#*-5rWJWS*B*f»«H*» 

if Ay -KIM. 

I«*Jli 9] «rtt«2©*iMfe*a*JJ:t«(S2 0*'&- 

*¥a»aa#«*J4, tatam i ©3t#«*a*j 

i ©***¥a<©Si!#**.t 9 fc-HHe**vr 

[0 00 1] 

6W6%*i"**»«a» A^- K«lcBH-8. 
[0 0 0 21 

ltt*rott«] -rv^-^j/ Mo#atJ:9, *5<h9 
-^(0*«*fl:*5«aFi«orv>5. ci»sf*jat:*.« 

t©iLt, (Wavelength Division Multiple 

x:WDM) «rfflV>7h^)K^s/ hr7-^tt x eSs^ft* 

40 *Splt6r&5r.i:A»6, AVN(c^B$nr^5 0 

[0003] wDM*ffl</>fc3tjfe^s» he?— ^ t ur, 

«S#A#a: (Optical Add/Drop Multiplex: O AD 
M) i5&S 0 OADMfi. #y- KJC*3V>r3fcfS#*»fe 

v^ttfWttjtWf-ro**^ • jf A-tsc try- K 
50 ^5t, ^s-MJ-^WyVi/ftlttSiiCio 
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[00 0 4] il lt> OADM-CfflV^tLStif*^^ 

5. #»£*lfc3-feg©#if-§-ii, AIhJSS 2 0 

0- 1, 200-2, 200-3, 2 0 0 - ^C-^tVE 1 
^A^J^tLSo ^ttlfAlHlK2 0 0- 1, 20 0- 
2, 2 0 0-3, 2 0 0-4IJ, ^-?-*tV 2 A^3 2 tB* 

©ft^-Y s/^2 o l , 3t"BIIg«a?IS2 0 2, itfs-fy 2 
0 3 fcWSW»2 0 4tCi9*^$tL5. ^^s/^ 
2 0 1 SrlM*-*-* n itiot, if At, 

[0 0 0 5] ft*-f s>^2 0 l*»feUJ**ii*3tflr*tt 
0 3 a» & raft 9 <03t«#J43frfr*« 6 T'jgS#fi * ft, 

% 7 -?!*« * , #e &ss i - 2 ic&m * n 

So »WgI5 2 O 4 (4, t*/72 0 3 -?dtt£*lfc£ttr 

[0006] r ra £ 5 fc«j*©tt*»*#*f* Ay - k 

gegfc^TW:, *^-f 9^2 0 1 -?£J£lkfP&lf AM 

[0 0 0 7] h7— ^fc*3V^I4, 

*rft±**5*j£*st 6ii5 8 WBMFl 0-11270 

[00 0 8] @12lt r C03t5>tt!f Ay - K£K«0» 
J*«r*i-B|-C*)9, «MH-@9©5lffl3R3feea5l»2 1 1- 
1, 2 1 1-2. BMWr&'O <n^m%itfcm&2 1 2- 

1, 2 1 2-2, B*tt0 0W J HlHR#fiiSK2 1 3- 

2, 2 1 3-2*iiCfRB»»Ha5©1 t il3R3lSfingfelS2 1 

4 - 1 , 2i4-2it ^ft^ftftft^aatft^-fceiB 

AS8S2 2 1, 2 2 2, 2 2 3, 2 2 4 tt, 

ff-§-(© .pa, & y — KfcW 9 a r fe ft?ti£g©}feff *<o* 

[0 0 0 9] ftfe&SS 211-1, 212-1, 213 
-1, 2 1 4- 1 ft, Jt^ttlf ABK 2 2 

1, 2 2 2, 2 2 3, 2 2 4-C^tt$tufc3t«-§-tt % ^ 
10>*Thy ^X^j/f23 l«r*LTjfei5fe««« 
241, 242, 243, 2 4 4lIf^A*^ 
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So ft&gif 2§ 2 4 1 , 24 2, 24 3, 244 

f-2 3 2Zfr\^Xftft®.n*m% l 2 4\, 2 4 2, 2 4 
3, 2 4 4lCA;fr£;h„ ftfigBg 2 1 1 - 2 , 2 12- 
2, 2 13-2, 2 14-2K#A£ft5o Jfe^ h V *s 
i?W;yf23 1, 2 3 2 f±, ffit©A;*7#- h £ft 

litt$lj»«52 3 0 lei 9 M»$tlS. 

[ooio] e&sspts^tm, h^-^ogHtss 

10 igftSrapf^ft-?' h V •y?XX'f-y^2 3 1, 2 3 
2*«MU ; Ht3R3eeai»2 1 3-1, 2 13-2*5 
iO ! 214-l, 2 1 4- 2 r.fcfc.£oT, 

mzm-fzK#®WA;-mmx'ft. &&6Bmmz 

[ooii] $ y- kswt? 

?to ba»u ^.-r s/^wi«ii§]#^f4, fte&gg&es 

30 *5 v»-c £ (baa** $ i: v ^ 5 B8JS*s fe o fco 

[0012] isfiUTt^jfecooADMy— K^c^^v^-c 

iisa*Lv^s, Jt5>)SS3©j?nx 

**Mk$*-5o 

[0013] 3Keas«w»y- K*«-e<oid**ii 

40 «i-S^«><O)tii«*60JE*«^fC^V\ 1 

Kfc#S-Ct S«SStt> 1 6 , 3 2, 6 4kmtiwmfa 
(c&So Kfi»©iiA»4, -o<Dy- Kfr^»+5 = t- 

srifcfcs©-?, y— K**«sa*ufc»d-fc, 

[0014] £fc, )6S«;cDii^:(cf¥or, y-K©^ 

s#s^^5'^^^5^-i l 9^ilg$i^-cw^s (1997^ 
50 S^lf^iiif^iiffyf-fni^y^B-i 0-8 



7 

6) . 

[0015] 023 iC^h'J y?Xl&-&:£-mttiC$Stf 

•Ctt, KS»c 15k:, Fffleof a x h 

[0016] Sfclc, /-KSK©#»i«a!*fcSsN-5 

#©»ffl^fc#LTlo©^^«r$|9i3T5N : lfl 
3CS»^4:iSr ifcioT, JHHftWSV-Ka*]* 
4rSU®-r?.r £as-e#5 0 N: l^KSW/Sfcoi/N-c 
W\ D. U e h a r a b fab (ECOC 9 
7, TH2A). ZVjCmX'lt. l£&m®-?&&£1Xit 
3tft#f*. h y s> ^^.Y s'^^LTOADMIhI 

ftt'Ml^ctMOa-CS. S.ffll©OADMiKlc|SS 
[0 0 17] iWj; 5 N : 1 ©TC^SI/iS;* <t 57t* 

[0 0 18] 

(*W**«WfcLJ:5i-*-«imi] ±iBLfc«fc5te, fit* 

[0 0 19] HK, 1S*©3t^ttlfA/-K^a-C*tt, 
[0020] $e>fcjfe^^60pga^*fT5BSl»i, B*&i" 

[0 0 2 1] £<bK, t£*©/-K3£B»C:fcV>-tN : 1 
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TfeSfefelc, y-KISKrofia^ Mtas HUT* £>•£»£ 
[0 0 2 2] *«W©ittl4, *5>«9fAlHlK^I«Sa5 

[0 0 2 3] *.%W<Dm<DB&Jte, ffftfetflBMapicJ; 

- S. t left 5. 

10 [0 0 2 4] *|g^Ot> 5-o©@W«, JfcX*©**? 

[0 0 2 5] *jBmraBtttt. *ft**J«*bTt>3t 

[0 0 2 6] *3g^©fl!!<aglHjtt, «Ssgc*StS^LTt 
fia^ht, N : 1 ©7CS»/&£H5i-C'# 5##il£lf A 
20 y-K^KtrtSffi-5rtfcfe5„ 
[00 2 7] 

-fS^ftSi. AA#- hfcJin:fcJ:T** 2 
0OA^J*f-hi:ffl^*f-h**L, ^ttfflJt^-i' yf 1 © 

m 1 ©aa*— h kus 1 (nxti-tf- h &mffitztitmx 

[0028] rroip^ttffl^^.f's'^tlfAffl^ 

« (A^^-h^^icom^^- ncftiitsn^wii) 

lc^#too-Ct, W AfflJt^-i- f ^*#A«i^fli 
r. t IC i o T , y - K4raa L T - Kicfi 

[0 0 2 9] *«W^S«l©3t^ttlfAy- KSiK 
■< v^n%\ ©A^ijK- h t©W(c:)tPr^«Sg«rlf A 
50 fW»U *6»c* , sr«««*«>Ki****JW-*-*J:3K 
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10030] ;ffl± o\c9tvamftx.4 -y?-bwxmit* 

#mia>mjj#—h taunts in*. tn^x^^tix^^ 

*« #tt*»F3EI*»li»c * 9 +»KK»*H5*ft, [SI 
■flcif AJB**^ v t-CJB 1 oA^jX- h 

[0031] £4t*<ain|ikf|q* «Hftft*.*>r 
if xm%*4 v 1 cDA^3^- h t ta*^- h &ft 

atsr ktf-simkteZo 

[0 0 3 21 *e&&tC»A£ft7fc'>&< fcfc 1 

o©*if«»ls J;tf*g{f3§cD'>fr< i t>— #teBfft© 

»£*l#tI3§^*glf 3g<£> AG CflMBfc J; 9 > 
[00 3 3] rco^g-, #(£ffl**>f IfAffl 

[0 0 3 4] #Affl**Ys^£-81£3§©ffi 

# 9 ic j; >9 $ fiftxm&om fecDfemft&mzm. 

RU &ei£#t£ft;&5^35*££ftT^5ttB£fcg?t;fc 

r.i»cJ:0, ^^!7-^ 

Brft<oeaM*tt*i: LTtt*^<!7-U-</ut?fc iv^s, 

*«3r<o»«*«**i*9, P*«*IB#l>)4r®»L-C.* 

[00 3 5] * 6l=9J<S>*»«af A/- K 

t i OCO0 1 <D%.m%kit&imn t . s»wna 9 

ft*«**rfc2H-S4>fc< itl ocoft2<z>3iffl£*ft 
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fc 1 otf>H 1 o?«#*e&K k . KB*W-S 5 

«*»**reaH-«tf>*< £fc-o©ft2<©?«ft*e 

£ £ o T y v^ttfcfttt $ ft 5 *#*£# a y - K 
|gBlc*3VNT, fti©mffi36*ei£ft, ft2©»ffl3fc* 

fii&KK »10>^Hjg3R3t€j£|S*J < t^2O^II^*e 

2HB©*ft^ft<»ift+»ci*A3ft, £ fe 1 o<z>as 
ft©*flr#©#*» #A£f?5*:9-ttifA(H]8g£, *» 
WfABKK J: 9»ftSft**flT*©g«*fT5*Sft 
3§£. *£^ABftfcJ:91fA£fta*ft*©jSflr* 
10 ff3*a«*i, *#ii£#ABKroAffl^g|5T-ft 1 ro£ 

ffl^*6i£!$ £ft 1 ^ftm*e&88 knmgzn 5 ft 

1 <£>*Sgt?J#*-f f ?"£> *#»£# ABSgroAffi^SB-T? 
ft 2 <Z>afflS*fin£tt & * 2 0)T#r**eaSft £ O^J# 
fcff 5 ft 2 £>3feggia#;W s> ^£ , *#ft#ABSS £* 
S«»iolBJc»«-64i, *£**AiaKHc.fc$£*£ 
ft 5*<f ^<z>*&&©1slJ#£fT 5 ft 3 f 5 1 

£, *#^A0K£*^*£<©Hfc:»!tf&*U *# 
AHftte «t 9 Jf A $ ft 5*ff *<o*J8<0|»#«rfT 5 
ft 4 ©*K«#^-r i 
20 [00 3 6] r<??J;3fcy— K3SRoAffl^J<f|Jtc|Si— 
r&l l-iS«#S*ff -s§-£e&-r * *fij£B&fiO$J#fffl«£lT 
5ftl, *2©*KW»^'f y f tRtfSi tc i 9 , 

»ft»*eaft»c««*s4tfc»*fctt. ksew^pi 
- K©*-e««HwiP4rff 5 r k x-mm^M^m 

kt£Z a *it, «ft**iM«fA0Blcl»ft!iS*t:fc» 

«iv\ *55-)i#AliK£*SS<II&fc©Wf- 
»A-rs*tt*©«S©*ISW#^Wff-4r*U 
TV^5©T% 5lft**iJ:t/Tft*eiS»Oft*»c|*ftAS 
30 ££Tfc. Wm&m&XZZ. iitoT. ftff^HMMHH 

[0 0 3 7] Ii©Sfflf)teSi5. S2©I 

ffl^*e^K^ ftl© ; Hl3R*fe^*5i0 5 ft2O^« 
^*eiSKo- ; eft- ; Pftco^4'fcjfA$ft^>^< £fc- 

ro^ito s mmmmm&*wit^ m 1 75sft 4 © 

40 9, *y?^©f¥«ftro»n:*4-f«*/<7-«»**iB 
AG cflMBK J: 9 Kit5lt?# , *ft*fi 

[0 0 3 8] r©S^, »lftffl*^'fs'f 1 *5j;tflfAffl 
*^-Cs'f L £LT, fl*^*'tL<HS ; ^*^a** 
5plfflU75i*^W s' i 3 1 *fflv^^,- tie J; 9, ^^s'^lbf^ 

*-9— S?<0*^*»£E-CjS So 
[0 0 3 9] *SSWlc#S*#ii£jfAy- K*«»4, '> 
50 £t,2v>fcR#*l^lc*«*4reafe-*-5-*t©*e 
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l -ceiS Hurt ft&&&Mtft{g^&m&0>m&m<z> 

JK UimE3teaK^*«*«r«i-5» l ©ft-g-fc^a 

««^£as-*-«ar 2 

*:A4t U HHE* i »JI£#**»*i.i:t«R l ©ft-£i£^ 
lit, MB1£%#rsri'^ttMBBfft*^3te»tti 
«-C&5C:i:4:Wfci:-*-*. 
[0040] r<DJ:5fc, fiSSftr* 

t — S^n;*. h-^4r£t$^5ftX;*fi08fen, — 

[0041] »io*»«*iH8j:tmi«)** 
je-d-iMftis (awg) tffl^srtci-s-c. eis^n 

[0 0 4 2] AWGWia®tt«rfflV^Ti6fiP^ 
£fr 5 «*»|BJ-e«)AWG©JfA«*H: 

jr*f-f5JfA«^rtt. mZm-X'hZo L-WSoT, ft 

WG0>#A**<©«6o# 6fc*tc x ft^S 

»**«>«4r**teBdKfC#, y-K8B©«=»*Mfc 

[0043] s&ic, »w**i,fci-3<ott«#«)4»-c 

(FSR) ^WSLfcj£l/^<0-e&5fc*tc, &l©ft 
Off l ©****J: 9 fc»2 03C5MSIMaJ: 
t>'f&2©ft-g-i£3g£ LT+#Kj£v>igj®#)!£OTfc©£ffl 

v>5rtas-e#5 0 ^©fcfeK, ft#n£ifA/- ksb 

[0 0 4 4] 3 6»C, *2©3fc*HS**iJ:tHfS2©3frfr 
•jatSItlcioT, mffl^©iSKI»»(C*fLT7LS 

[0045] ttmn&zmnitft^im; fsb 

»±, '>ft< fct>Ev^E*t*lftte*«»*ea6-*-5— *t 
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ui»B*eais^*«#**-*-*j(i i ©ft-s-as 

«kfc, «WE»l©*»«¥aoUi*0*IS«r9l9**. 
5I»©1 A*J 2 ffl;*j©m 1 ©ft*-< f^-t, M1EJ&1 

i£©ft<f 2 ©ft#fl£^a t , 

tUtfSM 2 ©ft#fl£¥aK X Q $ ftfcftlf ^-Sic^iifc 
*A*f?5*l StJlESSl©#«dfA 

10 2 MSolKCjt^Y 

««*#+5*S3»JIMMS*Bi:, ttEJK3«>£5Hk¥ 

at £ 5 $ tiitKm^rmz&tm a *ff 5 m 2 ©# 

«D*«**«t, 8Jffi^2©3t-g-«t#a^fe©ffi*ix 
ttE*3 0***#«*»feoaJA4rA*i:-*-5 2 A* 1 
ifl*©* 2 ©ft*'!' 5/ ^ £ t*+ 5 r £ *«M* t 
[0 0 4 6] r»J:5teJ(ii©jt5Mf[«(0#WA*J(H 
20 ©ft*^ •yW2r&Z®<0gZ-Z>Z kX\ 

}f ABK^^MB****** ABB&A»©v^f *l*»fc AA $ 
tf*. 1HIB*JK£*1tABK'?H:, *3 0>**MMMai 

twu 3 ©ft-g-fiis £ ux, ififtA— w y^mmzfti- 

tt, A^jK-h^MfeSttb^jH-htSHSftft^© 

3©^jfiS©j|)iaA*^-ncA^-*-sr.tt?, ^3 
©ft^n©m* tffii^ s tiam 2 ©#«£»A^a££ 

[0 0 4 7] «±KWL*:J:5fc, ««A—9 i w>'^'« 

iftlf ABK«rfllfi£-r5 rtticT, jfr*- h 'J ■> j?** 
y^*«V>-fjC. N : 1 <K>mWji&b LT©m^«T^ 
SlT't-ao 
[0 0 4 8] 

40 i%wv>mm<nrm) ar, *^w©njfe«ffi«rii®»- 
[004 9] (in <^mmmm) m 1 **w©m i 

©MS»«tefll5*»**A>'-KiSltt*^. "©ft 
^■ittlf A/ - KSBH, U >-^©WDMftJ6^ y M? 
— ^©#y-KlcEB*Jx«»B-C3f>9, «f^©«6© 

[0050] Affls©3teasKi - 1 *^u-ces$n-c 

50 ©ft(t^4J-«$n5. 4>»«3-C5MlESllfc«« 
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e^Kl - 2~{fc£;h,3. 

[o o 5 i] 3BH&ifAia&4-i, -, 4-Ntt, <e 

A^2fflA©MM^Yj'fl 0 2A*J 
iaJ#O}fA/8#^:y^2 0T*1ft&£*l,5. Sir 

<&C03t^<SlfA®K4-2 ( • -, 4 1 -Nrorttt* 
[0 0 5 2 I ja-llfrffl^^-y^l OCDAtizK-M 3 

te^n* ^**- K 2 1 Wi2<DHiiitf- b l 

2 tSjfrgjggg 7 }C%g g$tk5„ g Affljfe^^r -y f- 2 OjZL 



[0 0 5 3] 9 (4, Y yflOU 

it«f Afflje-^-r s^2 o<z>«w£*a«« 7 

aHt»8iottllKa«rff3. £©Ra*WMlS9te.fc61W 

Atltf— bl 3iSf2 0fflA*-hl 2(c»i^$tL, If 
A®if£B# S^iif Affl3t^-r y ^ 2 0 COS 2 (DAJltf- b 
2 2 *stfi^jK- h 2 3 teSBftSiv iiilttflsittctt&tt 

mitx -f yfio coa^'K- h i 3 a*f& i cow^tk- h 

2 lfC» }*Affl)t^l'j'^2 0CD||lCOA**f-h2 1 

[0 0 5 4] H2t=, »«ffl*V?fl0 45»«llfti 
ttltt, 9 A**- M3#|2 Offi*^- H2K 

1 COA^/^— 1-2 1 asffi^jK— h 2 3 icg&Btetvcv^s 
^-C*-f-J; 5 KA;>jjK- M 3 l ©m^izK- 

h i i \cmmznitwrSK\t. y &&mwm 9 ftW ARK 

xsr-y^2 0 £}*A»]ftM*ffiU o£ 9lfc*T?;jH-£ 5 
fS2CDA*J*- h 2 2iit&Jjtii- b 2 3te«HE*ixfc«t 

[0 0 5 5] rcDi^ JfAffl)t^-Ys'^20C0SlC0 
A*#- h 2 1 ttHtttttt £*8©T\ »(ftffl*^-r s' 
^1 0*iaigb-C#fejt«#»±lfAffl^'r iy^-2 0-C 
3t^ft#A0lS4- i (i=l, ■ -, N) 2» 

[0 0 5 6] i©J:5»c*Mt»»cJ:5 4:. tt*-0tt 
-oco 2 A^3 2 MMtm -y ^T-mfcZ tiX v jfe$MS 
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}f Afflft-*^ y ^£ 1 A^3 2 BWKOjIMHftfii*** -y f- 
1 0 £ 2 A* 1 ffi;*J3fc»Affl3fc*-Y ?f20 lC##T* 

^*^2 0£|BMcfW«ih£r<HcJ:oT, 

^-f 0«c|»*!jstt-ct>3t«*oHA*iaih-C* 

[0057] ::t-, ^ttffl^Yif^i o*j:aWA 

5 0 BSC »*^**fflV\fc*;^*^<©*/*«* 
^Ct-?3 1, 3 2&a9:ttT«$;!5ftS„ fc-* 3 

i, 3 2«, sios^»j»aJ9rt^sitfen7ht:-^ 

ii*EIK3 3^£«)*«EdSffiA$nT*f»-rSo rc03t 
X4 -y f-tfft&mit^ 10 co*&, jK- h l }4A 
*tH- M 3 T*& *3 , xK- h 2 ttS 1 coffin- h 1 
1, a*? — h3f±2&2COtH;fc#-M 2»cffi^-f5o 
20 [00 5 8]|4C 1 t-^31, 3 2 ^COjftASffltl- 
*H-5#- h 1 h 2, zK— h 3— cOAUl^ft 

=Sr*i-„ t-^3l, 3 2 ^©J3EAa«E3rffiiJfflli- S n h 
icX-oX, tf—b2, 3^©ffl^^coaj*Xr7— coffin 

-jsiEft-f-s. -f-^to*), t-^3i, 3 2-roaAS:*fc 

Am«*s^^ ftmmX'Iri.tf- b 3 

X.Wt#X9lt<tl&Z.£tt&ii*& 0 *7fc, t-^3 1, 
3 2—COi£Am«fti-*fLT^— h 2, 3— COffi^?— 

[0 0 5 9] r«oi;5(-^ttffl3t^'i's'f-i ofcitjsjf 

fflbt, MM^yf 1 0*=J;a J }fAffi3t^^s'^ 
aoffl^yfifpc^ftt oS:3feftlBS2, 7^ 

*««7|EiB*#5tfe*VSAGC (iSb^l|#$]«) Hfe 

40 ro»f^iiS*AGCtSt|wr£:^)tSJ:!9 ta<-f5ri 
3tii<@S2, 7^3feS<fll7COAGC^||^J: l !)!S'Ci-C 

[0 0 6 0] mztot&BMW) P'5lc>*^Wcom2 
co|IJ6^ffifc#5^^ift#AV-Nll*a^o i^^ 0 

[00 6 1] *HJfi)B«lt*5^5)t^(Sif AE18S5 0 - 

l, • -, so-Nfi, mi<z>nm&mi£*nfz>yt&ffi$ 

50 75 2, M4MMffAS3«sJ:V«=^A(5 4^iaAi$ 
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[oo6 2i n^mit^ ofa<bmt>£iriz>ytm 

4\cAt>£tiZo ^-^8P5 4(±, WAmitX'f s^2 

wa-j-s. ®&&mwn s 3 », sft«iffti9£*=* 
[0063] -t-teioh, &nmmtR5 3i±&&mitx 

±©«[i:4SJ:5te»J»-*-«. £©.fc3fc£<ft»fW= 

5 l comn&£-t-fr±$ < 
ioT. ll2TnaWbfcJ: 5K#ttfflft*^ i^l Olc 

5 1 T-mJtZtlZo 

[0 0 6 4] KoT, r.(Dt#iR»cif Affl^^.^ 
#Hftlf AIhJSS 5 0 - 1 , -, 5 0-N^e>3tft#aSffl>j 

1 0 .hlfAffl*.*^ ^^2 0<O-Wfc&\£MVX*>. % 
W&M ASK 5 0 - 1 , •-, 5 0-Na»63t«#*saiift 

- ^ 5 r t dS-BTtfe fc ft 3 . 

[00 6 5] — 8$&3§raitt5 3 tt^tt/Bft^'T s/ 
^1 Ofcitflf Affl^-Y S^2 0<Z>iIiI«jtf3»#lcM\ 

axtm xmit*^ ^2 o ^mm^^ti^^— & 

[0 0 6 6] r.coJ:3^ftfflJt^-f y^i oja 

$$J#P8!!5 3 dS^e=-^*B5 4*»fcroffl*fS-§-tS^v>-c 
ft«TSigS?3g5 1 £>tt£ft*fflfp-*-£HU to»ati5 

ft f»ej»H«ii« i o o ^mirtz. as&fc, ytftt&w 

AHIfSSO-l, -, 5 0-NO^H*lfA^*JV^T, 
*-^«RI5 4(±Jti^fSg8^e>(D)t<f-^^<t7-U'-^>'U 

[0067] fi««wff«K9 -tte>ros»ft^*sit 
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[0 0 6 8] ±.&.<D3LWX'\t. t=#»5 4T?tijf<!7 

f y mr9*-c&5#, try h&y&zm&mfet&Jj 
mt, *m%w-y h&\cttfcLx&^mz&mti- 
575i*. to<bfromm$}ftxm\c£Qjmmx'vry ms 

[00 69] i6H, try 5ffl*H 

*tv\ ^2^sij^6 4ttQtt^fflSB6 7*>fem*sn 

[0 0 7 0] & l 2 <£>5*#J3§ 6 3, 64*>&tiJ 

*SJx5«9Jtt*tt, t*ft!l#J§&SftlE]gS 6 51CA^$H 
20 #«bMMS¥DlB]fS6 K9JS6 3, 6 4d^W 

^Il&fctfJifcStfO*'^*^***^ 6 6 (cm 

^</u^«^(0«c*IHRL, ^**Qtt^mSB6 7-m^ 

[00 7 1] QfitgmgI56 7«U W88giJIS6 4 fcffl 
5S£SUW"<^V2?:^*.-C*^^^ 6 6<Cta^)ttSr 

^ i , j., 0 \"<JW>WMt:ii o , a i 

30 Lfc££, Q= (/x x -j» o) / (<r » + a a ) X$i£ 
ftZmxSbV. WfrVy YWkVQ (BER) 

[0 0 7 2] r<B£5fcQtt*fflteJ:afcrs' HK5*<0 

40 ffla*^f6l±^*5rii5-c#5 0 

[0 0 7 3] {&3<DnffiBm H7»±, *«Wrom3 
<oS*)BSilc:#53t»iiS»Ay- K«*©«***i-H 

71-1 *$ <fctf ; H85fc#fciS8 72-1 

*tT<5ft*#**«*»4» 2Ay3 2ffl^)©itK«I#^ 
^ 1 *^-LT)t»llSJfAlHlK9 1, 92<Z3V>-fiX 

(ft, #A^ff*>*lfc«, 2AA2dl^W)tSS9J#^f V 

50 m%kft&&&7 1 -2*5£0 5 ^fil*3te^K7 2-2JC 
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[0074] — RmH@ <o nm.mmfttem& 73- 
1 43 £ xf^m%kytm&& 74-1 &fc&£*vc< 

2 A*l 2 fflrt ©3tiSgj#;*-f yf84?: 
^-L.T^lftJfAlHlK9 3, 9 4®V>fftWC^'ll 
A* Sit, rrr*#£i£gcD^f#cD#ii&, »A**firfo 
Jtfclft, 2A2j2tH;*J<£>tt8g«J#*^ s>^8 3ttLT 

afcea sse&ss 74-2 te&m jhs. 

[0 0 7 5] r rr, 3teil6iS7 1-1, 71-2, 7 
2- 1, 7 2-2, 7 3- 1, 7 3-2, 7 4- 1, 7 

9 1, 9 2, 9 3, 9 4(4, Hi t L< 5^ 

[00 7 6] ife^feif AilSS 91, 92, 93, 9 4"C 
^(SE**Lfc#*«>3tflr*ttx 4A^4tfl^C0itK^#^ 
5 £^br 2 0<D§UB*:)ti££ff3§l 0 1 , 1 

0 3*5^2 •o<£>^Ht^3fci££ff $S 1 0 2, 1 0 4 teA 

tiztiZo ztc, ^n^'tKDftmgm is 1 o 1, 1 o 

2, 1 0 3, 1 0 4*»b«Offl:*J3te«-St-H, 4A*4Ui^ 
<©3te»9J»*-f ^86^ IsXKWm AI3SS 9 l , 
9 2, 9 3, 9 4KA*7cS;}-U jfifi#fi^<S#^if A * 
tlZo ^8§^J#^t' S^8 1 , 8 2, 8 3, 8 4*S<fctf 
A@K 9 1 , 9 2, 9 3, 9 4 gia*IJ#|ISP 

1 o oiaotw^ns. 

[0 0 7 7 ] itmmm^-y^8 1, 8 2, 8 

3 , 84t UT, ft©M&^!ttefc^5#ll!£fflft*^ s/ 
5^1 0*J«ttWAffl#*'f s'?-2 0tlHI«l»c, m^Sb 

^ ftiggif l§ 101, 102, 103, 104 ©ftg 

m &<r> AG c«Mfe©«*£*.fc 9 < - i: te Z K> , 

<fc£05,£5teLrfcftV\ 

[0 0 7 8] «T< iiS■mc*3V^T(4•1e•^^^E ^ ^^^o^K§] 
#^^8 1, 8 2, 8 3, 8 4 teH 7 te^r^i" 
i 5 t^-ftiffeSfeffli Lt, *H*S^flgteJ;53fc 

[0 0 7 9] El 8 te, W«C9B#H-[H) *) ©gi/B^ft'lS&Sg 

71-2 £ AfflUfios^tna «9 ©mffl^fte^ss 73-1 
[0080] ^ corns, mm<otiFftriB}v <z>%.m%kattem 

8§7 l - 2 i^HSm#ei£K7 2-2©1iD#x.&fr5ft 
gl^ L4v^t©y - K»A;fra5#T'B#H-|Hl 5 ©SUB* 

*ea6i»7 1-1 t^m%it&&s87 2-i<d®w%.& 

X. 5fefi^K7 !-2T-|giLfcKS*lHl5S^-S„ 
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[0081] Hjfli<0£R$tts9 0^s%£a£jg 

7 3-2iffM6«K7 4-2©SJ#;t£fT5}fcSg 

3-1 i^JRJteaSK? 4-i©##;t&tf 5El^b 
ftv^fegg«#*^y^£W#;t5r£teJ:i5, #£s&Sg 
7 3-1 -e«£L.fcl*S*IIHH-S. 

[0082] z<z>£5teWfimiit&&mm&&%£.v 

fc**, W s/^te j; 9 ^^ftSSUSteSre 

tfe£rffl±£-tt5C£asr'£3o L*»fc, K*#*£L)fc 

y- k • y- KW©Eiw©^©^#;tri^E®;aspm 

[0 0 8 3] H9te, »ffl*©3fc£»fcJfAlE](&, «*.« 

©ftSSH3#;t te «fc 5 mm®i&<n® ^r^l-o 
[0 0 8 4] £©#£\ #Sg#J#*-r's'^8 1 
tt!Ste»#*.S£i:teJ:l>, «ffl3R3teafeK7 
20 &©ftft##»£as££fc3fc#ii£j#AlHl&9 l ^fc^HB 
c03t^}fAlHj?S9 2^i«J#A.-CA*-f-S 0 3t^P$}f 
A08S9 2T?£***lfc*tt*W:, IKW^yf8 
steiflftiggfiSli 0 l^A***tS. 

[0 0 8 5] ft&gifSIl 0 ia»e>tfW7<*ft53fe 

T3K^iftlfAlHJK9 2teA#;**U £&lc^tixttftfc 
^#*<bftrv^ft&i5i]#;*.-Y ?*-8 2*fl-LrSt*» 
ffl^3t-B^«S7 1 - 2-iW^)$n?>„ 
[0 0 8 6] roj;5»{:affl3H©*»<ftJfA0l8»cl*» 

wmnw&ft? zhx&misimtxz 5. ti§o-c, ^<z> 

. [0 0 8 7 ] m 1 OiC. affl*5fefeSSSt^^3tfe^ 

6 rite J: or, lsrS£(H]iSr'#5o 

[0 0 8 8] *-f, jfiSSASl 0 l*»feffl**3x*3t 
«*I4, »t^-f y ^ 8 6 te H V 3t^#AlH]K 9 
40 4*jtLX 3 HM%1tm$k1&7 4-2te#A5*T-5. -f<C 
fc>*>, «?«-@9©5lffl*3teiSK7 l-2iHiSlslf r 

s>«SR»tf@ 9 ©msnsteasK 7 4 - 2 zjrvxmm 
v^rt>mffl^?tesK7 1 -2*^ : Him)te^ss7 4 

[0089] s«miBi 9 ©mffl^jte^ss 73- 
1 *^ure&3*vo\fc*flr*r±, 2Ht»te*i^r± 
iE©ri<iS(Hi«9r*&5^n-iH]?)<o^<i^)te^ss7 2 

-2£4hLre8£*tr<5, fCt, 3l£5>ift}*AlHl8S 
50 9 2teJ:!9^Mfe$nfc*«^**»«l#^S'^8 5te 
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X 9 3fci£gft3i 1 O 3 ~-&fgH-3 «fc 5 K-f So 

[0090] r <z> J: 5 .fctf^HS^ 

[0 0 9 1] ***»«B-CttfiaKI»»»cov>-C 

[0 0 9 2] *M6»tt-CttgUB»3teeiSISiT- 
IU53fteiSlS** 1 : l-Cfcofcas, *>5V«ttn : (n- 
m) t&ottit)*^, {fib, ntt2ti±<Ofi3», m 

[0 0 9 3] (]R4«>IUln0tt) 121 3fc, 

[0 0 9 4] *^Jfe^ffit4ftftSlC§J«JglA.*<©t?H^ 
<» jftfitrjft (») tLt«9M5ri4«fcS:i:Lt 
^5, t¥oT, ^iSSSl 1 1 - lZfrl,Xfc&£tlX 

A s Aw) tt, 3fc«9tl«l 1 2T-«#*I$tlfe 

JBIsHS&Hfo-CJBl Oft#j£Sl 1 

>H"o<oMfl«)jft«wtc»ws4t« (km=n) o 

^ h7Ai/y^MXMOT u-YSSjfi&Eltff&^ibte 
(AWG) 1 <Z>3fc#afc8 1 1 3iLti^ 

[0 0 9 5] 

jJSJEl^ 1 : A i > Am-i-i-, A <k + i) ivi -+- i 

0141:- MirLT, M=4, K=4^M^to 13 

[0 0 9 6] 113H ±IEO J; 5 fcittft 

Ax, A*, . . . , X N ^M^ffi-t?jaiH3LT^2CO^: 
5>i6Sl 14-1, 114-2. 1 1 4 -MfC-^-n 

14-1, 114-2. 114 -M^^tl^tl^I 
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**t-€ p tt«2<OjfeiM6«l 14-1, 114 
-2, 1 1 4-M-C**ftfcte#«SJx5. 
«^5M6*Jxfc3t«*tt. ^ttffA§Ki 15-1, l 
15-2. 1 1 5-Nl£ArtSft5o #ttJfA@&g 
115-1. 115-2, 1 1 5-Nm SfM<£> 

So #*£lf AlilK 115-1. 115-2. 1 1 5 
-NtLTtt, 2A*2lB*<Djfe^^^irdSfflV^fe 
ixSo 5>H*»AtHlK 1 15-1. 115-2, ••, 1 1 
10 5-N^fcC0m*tt, » 2 1 1 6- 1. 11 

6-2, 1 1 6-M^**L^ft**S*T,, f?t^i6S 
»1, 2, M^fiK-TSo J&2<2#£«gl 1 6- 

1. 11 6-2,--. 1 1 6-M^feC0ffl*Jtfi*tt, 
*1 1 1 7t^K^, #*i*g^l 1 8-Cfi 

«£ftfcft* AfiSKl l l-2tft^/-K^tfii 

£at£o r:*c, «io>jfre*«i i 7 tutit mi 

1 1 3 fcR!*<0«**tf LTV^5AWG*JB 
20 [0 0 9 7] Ay- K««*#««ttLfc*& 

^A^Jtfi-S-^^^^^uBBBIHA f -CfeSa*. «l 

©msi i afcjiQ^wsn/t****^*?^*^ 

^^A'lBBBttA f xMi45 fl L7t^ 0 "C. IB2GD}£ 
MSl 14-1, 114-2, 1 1 4-M*5«fctf 

$ 2 OJfe-&tt« 116-1, 116-2. 116- 
MOiSiBftfi*«». IB 1 1 13*5£tf*l 

1 1 7 CD^ii&gff^i 9 fc-HH::** < 35* 
30 feX*ZZ<DX\ JR2 0jfe^jftS*5 < tt^»2 03l£*«t* 

[0 0 9 8] ^7t. at-^/h^D^N-^|ci5« 
[0 0 9 9] Pe=51og (l-4Q 2 Le) - (l) 
[0 10 0] Q : *>5K9*S:#50K:^i!*Qlt 
e : l/^&Ttfltf^n;* h — 

T, ^2C0*^K§Sl 14-1. 114-2. 1 1 
4-M*5it5*2©*^ft*l 1 6- 1, 116-2. 
-. 1 1 6-M03tt&JtflFtt*A f <Z)3fflFS«^R* 
U, mi^^^SS. «l<©3frfr**, ^2C0^5>ffiS 

i, ^Sfi^m-^iy-K^^^t-kyh^D 
^ F^fL f ft, jt^To^-e^^nSo 

[0101] 

50 Le= (K+l) C 2 + (N-K-l) C 4 - (2) 
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rr-C\ (2) 5fc&i2<©l&2Jl«u ^n* h-^S^C 

[0102] Hl5lt^n7, h-^fC=3 XlO 
" 3 (=- 2 5 d B) , N= 6 4, K=8i \^td§&<DWk 

«««ctc«HaJt«i-Sfc*fc, 1 0/>-KiMt?il5 

y-KiiiBlfe-CfcO. 3 dBgJgtC«EE-C#5o 
[0 10 31 *SW0Kil<ori: 

r £ k j: o -c, mm • • 

(O AM) fe«E«P*fi£-CtT*.Sfeit>^, OAM<73fSll& 

[0104] mi 6 k*:* mz.&z>ms<r> mmmm 
■To ft, mi 3 tm-^iattm-n^H^x, 

[0105] %2 cDft-g-jfcgg 116-1, 116-2, 

l l 6-Mte±&-S-*S;h,fc«-«SftWW:* %WX4S 
1 40- 1, 1 40-2,—, 1 4 0-MtAA5tl 
So 1 4 0 - 1 , 14 0-2, •-, 14 0— M 

\£*wrz&mm&te. m i co^afe^g i la&ztmi 

1, 14 0-2,-, 1 4 O-MA^Offl^j^, ^1CD 

[0106] rcoJ;5fc, =g-26SI¥fit{c^^— i^a- 
[0107] 3fc*,\ ±ie<^Si^-ett, m 2 

[0 10 8] *7t, m2ro?t-g-)l6SScDai^^^rL^- 

[0 10 9] Hi 7 fc**Wfc4* 5*6 
t. Hi, Bl 3 i(^-SP^»4P-^*#LT, -^co 

[Olio] JJU<o*^S3teJ:9$MFI£ftfcMfl<o 
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5o PWrt-«2ooM»tt, 2A?j2ttt;fj<z>f&icD# 

^•Yyf 119-1, 119-2, -, 1 1 9-P (P 
=M/2) -iA^StiSo o^!9, igg3£l i«tfit* 
2tt»l©*^W f^l 1 9-1, jfcgi*3 £ttft#4 
W:JBl©**-f s^l 1 9-2, -, »E«»M-1 t* 
g3¥M(i|glc0}fe;W f^l 1 9-P^iA^$n5o 
Ml V>it*>4 -yf-l 19-1, 119-2, — , 119 
-P*»fc©H«7tt, *n-?ii<0*«»»cS*JiS:i-5ll52(O 
10 Jt^jfiSl 1 4- 1, 1 1 4-2, -, 1 1 4-M^i 
A***l.5. wCT*, jg2<Z>##8t3gl 1 4- 1 , 11 
4-2, -, 1 1 4 -M<£>#j£*!H£te, -OCDtU^7*f- 

i"*fc>*>, *2©*»»*1 1 4- 1, 114-2<0* 
. l<OfflAiK-h*»&B«ftl , £A 2 , *2©3t$Hfc« 
114-3, 114-4©HOUJM-F!i^|j:Ig 
A 3 i A 4 d5ffi*T'# 5 £ 5 So 8 2 CDft-g-K 

3ll 1 6 — 1, 1 1 6-2, -, 1 1 6 -MCD^g-A^I*? 

20 ©jfi*«sffl*-C#5J:5fcR3e^-*. l&2coft-g-jg3gi 
16-1, 116-2, -, 1 1 6 -M^iDmtHt. 

i/^120-1, 1 20 — 2,-, 1 20-P^iAA 
cSftSo %2(Dyt*>< -yf-1 2 0- 1 , 1 20-2, 
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